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DETAILED ACTION 

A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on April 14, 2008, has been entered. 

Claims 31-34 and 37-48 are cancelled. Claims 1-30, 35, 36, and 49-53 are pending and 
examined on the merits to the extent they read on the elected invention. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-30, 35, 36, and 49-53 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 1, 14, 16, 18, 20, 21, and 24 are indefinite since it is unclear that the liquid 
comprising biologically compatible polymer supplied to a hquid outlet is the same liquid issuing 
from the outlet. Thus, claims 1-30, 35, 36, and 49-53 are rejected under 35 U.S.C. 1 12, second 
paragraph. 

Claim 1 is rendered indefinite by the recitation ". . .selecting a size of the gaps. . .and a 
size of the fibre diameter. . ." since it is unclear that the size of the gaps and the size of the fibre 
diameter of the fibre scaffold is limited only to these selected gap and fibre diameter sizes. The 
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use of the term "a size" seems to signify that there are other sizes present. Thus, claims 1-13, 22, 
23, 27-30, 35, 36, and 49 are rejected under 35 U.S.C. 1 12, second paragraph. 

Additionally, claim 14 is rendered indefinite by the recitation ". . .selecting a size of the 
gaps between the fibre portions" since it is unclear that the gap sizes are limited to the selected 
size. The use of the term "a size" seems to signify that there are other sizes present. 

Claim 16 is rendered indefinite by the recitation ". . .selecting a fibre diameter and a gap 
between fibre portions. . ." since it is unclear that the fibre diameter and gap sizes are limited 
solely to these selected sizes. The use of the terms "a fibre diameter" and "a gap" seems to 
signify that other diameters and gaps are present. Thus, claims 16, 17, 19, 50, and 51 are 
rejected under 35 U.S.C. 1 12, second paragraph. 

Claim 18 is rendered indefinite by the recitation ". . .selecting a fibre diameter" since it is 
unclear that the fibre diameter is limited solely to the selected size given the use of the term "a 
fibre diameter." Furthermore, claim 18 is rendered indefinite by the recitation ". . .the selecting 
of the fibre diameter and gaps resulting, after a period of time, in the cells having a morphology 
resembling nerve cells." It is unclear how the selection step itself can affect the cell morphology. 

Claims 20 and 21 are rendered indefinite by the recitation ". . .selecting a fibre 
diameter. . .and a gap size..." since it is unclear that the fibre diameter and gap size are limited 
solely to those sizes given the use of the terms "a fibre diameter" and "a gap size." Furthermore, 
it is unclear how the selection step itself facilitates at least once cell process. Thus, claims 15, 
20, and 21 are rejected under 35 U.S.C. 1 12, second paragraph. 

Claim 24 is rendered indefinite by the recitation "selecting. . .a fibre diameter. . .and a 
gap size" since it is unclear that the fibre diameter and gap size are limited solely to those sizes 
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given the use of the terms "a fibre diameter" and "a gap size." Thus, claims 24-26 are rejected 
under 35 U.S.C. 1 12, second paragraph. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-18, 20-28, 35, 36, and 49-53 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shastri et al. (WO 97/16545) in view of Coflfee et al. (WO 98/03267), 
Sussman et al. (US 5,266,476), and Leong et al. (US 5,686,091). 

Shastri et al. discloses a method for altering the regeneration, differentiation, or function 
of cells (claim 1), wherein cells are attached to a surface comprising an electrically conducting 
polymer (such as a biocompatible polymer, see claim 10). See also the abstract which indicates 
that conductive polymers are seeded with nerve cells. As indicated at page 15, lines 13-19, the 
electrically conducting polymer should be porous, where the pores should allow for vascular 
ingrowth and the seeding of cells without damage to the cells or patient, said pores generally in 
the range of between approximately 100 and 300 microns. Further still, the Shastri invention can 
be used to alter the regeneration, differentiation, or function of cells including various "organ 
cells", muscles cells, and "cells forming bone and cartilage" (page 18, lines 24-27). 

Shastri et al. differs from the claimed reference in that it does not expressly disclose that 
the polymer on which the cells are attached is a fibre scaffold created by supplying a liquid 
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comprising the biologically compatible polymer to a liquid outlet in the vicinity of a surface and 
subjecting the liquid issuing from the outlet to an electric field to cause the liquid to form 
polymer fibre which is attracted to and deposits onto the surface. 

Coffee et al. discloses a method of depositing fibres on a surface wherein a liquid 
comprising a biocompatible polymer is subjected to an electrohydrodynamic process in the 
vicinity of said surface (page 4, third paragraph). See Figure 1. Thus, Coffee et al. discloses 
supplying hquid comprising compatible polymer to a liquid outlet in the vicinity of a surface and 
subjecting hquid issuing from the outlet to an electric field to cause the liquid to form polymer 
fibres which are attracted to and deposit onto the surface to form a polymer fibre scaffold, as 
required by certain limitations in parent claims 1, 14, 16, 18, 20, 21, and 24. Given that the 
Coffee method can be used to form a mat or web of fibres (page 21, last paragraph, and Figure 
9), Coffee et al. teaches the creation of a three-dimensional continuous network of 
intercommunicating fibre portions. 

Additionally, Coffee et al. teaches that the fibres can have a diameter in the range of 10 
nm to above 100 microns (page 17, first paragraph, second to last sentence), which meets the 
diameter limitation of instant claim 7. Further still, the reference teaches that the liquid 
comprising a biocompatible polymer can be a solution or a melt (page 22, last paragraph) and the 
polymer can be polylactic acid (polylactide) (page 4, second paragraph) or "New Skin" wherein 
the fibres formed are approximately 0.5 to 5 microns in diameter (page 19, last paragraph). 
Thus, limitations in instant claims 10, 22, and 23 are disclosed in the reference. Also, the 
limitations of instant claims 25, 26, 49, 52, and 53 are taught by Coffee et al. (page 4, second 
paragraph and third paragraph). 
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At the time the invention was made, it would have been obvious to have used the 
polymer fibre scaffold disclosed in Coffee et al. as the polymer serving for cell attachment of the 
Shastri invention. One of ordinary skill in the art would have been motivated to do this since the 
Coffee polymer fibre scaffold provides biocompatible polymer as required by the Shastri 
invention. Furthermore, the methods of Coffee et al. provides for formation of fibres, thus 
allowing for formation of pores. As pointed out in Shastri et al, a matrix for implantation to form 
new tissue should be pliable, non-toxic, porous template for vascular ingrowth, wherein the pores 
should allow vascular ingrowth and the seeding of cells (page 15, lines 13-18). Furthermore, it 
would have been obvious that the regenearation, differentiation, or function would have been 
altered of any type of cells, including human adherent cells, human fibroblast cells, and stem 
cells. Thus, the cell types recited in claims 11-14 and 16-18 (and the preamble of parent claims 
1, 14, 16, 18, 20, 21, and 24) are rendered obvious. 

The references differ from the claimed invention in that they do not expressly disclose 
selecting a fibre diameter and a size of the gaps between the fibre portions that facilitate a cell 
process. 

Sussman et al. discloses a fibrous matrix for attachment of cells (abstract). For adequate 
porosity for cell entrance, entrance of nutrients, and for removal of waste products from the 
fibrous matrix, the pores have a particular diameter and are prepared by using fibers having 
diameters ranging from about 0.5 to 20 microns (column 4, lines 55-66). 

Leong et al. discloses a biodegradable foam scaffold for cell transplantation featuring a 
continuous network of pores (abstract). Leong et al. points out that "...the vascularization and 
nature of tissue ingrowth depend on the pore diameter and interconnecting structure" (column 3, 
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lines 43-45). Cells seeded onto the biodegradable foam scaffold generally range from about 7-15 
microns in diameter, and include a variety of cells types, including fibroblasts (column 5, lines 
24-29). 

At the time the invention was made, it would have been obvious to the person of ordinary 
skill in the art to have varied the gap distance between the fibres in the Coffee scaffold to other 
gap distances, including those recited in the instant claims, through routine experimentation. 
Furthermore, one of ordinary skill in the art would have been motivated to do this since Sussman 
et al. and Leong et al. demonstrate that the gap size affects cell entrance, entrance of nutrients, 
removal of waste products, vascularization, and nature of tissue ingrowth. Also, it would have 
been obvious to have used fibre diameters included in the range recited in Sussman et al, which 
meet the fibre diameter limitation in instant claim 6, since it would have resulted in fibrous 
matrix pore sizes suitable for cell entrance, entrance of nutrients, and removal of waste products. 
Given that vascularization and the nature of tissue ingrowth is affected by the pore and fibre 
diameter sizes, the cell processes recited in the instant claims are facilitated. Furthermore, it 
would have been obvious to have used cells of the sizes recited in Leong et al. since such cells 
are suitable for seeding in scaffolds, resulting in vascularization and tissue ingrowth. Thus, 
claims 2-6, 8, and 9 are also rendered obvious. 

A holding of obviousness is clearly required. 

Claims 1-30, 35, 36, and 49-53 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shastri et al.. Coffee et al., Sussman et al., and Leong et al. as applied to claims 1-18, 20-28, 
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35, 36, and 49-53 above, and further in view of Smith et al. (WO 01/27365) and Simpson et al. 
(WO 02/40242). 

As discussed above, Shastri et al., Coffee et al., Sussman et al., and Leong et al. render 
claims 1-18, 20-28, 35, 36, and 49-53 obvious. However, these references do not expressly 
disclose that the polymer used is polycaprolactone. 

Smith et al. discloses that polycaprolactone is a polymer suitable for making fiber 
wherein a polymer solution in a liquid jet is introduced into an electric field and formed and 
elongated on a surface, such as a wound (page 11, lines 4-6, page 14, lines 17-20, and page 17, 
lines 14-20). 

At the time the invention was made, it would have been obvious to a person of ordinary 
skill in the art to have created the fibre scaffold rendered obvious by the references with a 
solution comprising polycaprolactone. One of ordinary skill in the art would have been 
motivated to do this since polycaprolactone is a polymer which can form fibres on a surface 
when exposed to an electric field. Thus, further limitations of claims 10 and 14, and claim 19 are 
rendered obvious by the references. 

Additionally, the references differ from the claimed invention in that they do not teach 
preparing a liquid formulation comprising cell culture medium with a water soluble polymer, or 
that this liquid formulation is exposed to an electric field to cause the liquid to break into 
droplets or to form at least one fibre. 

Simpson et al. discloses using mixed solutions (nonbiological but biologically compatible 
material along with substances such as cells) in electroprocessing, wherein fibres or droplets are 
formed composed of electroprocessed materials as well as one or more substances (page 33, lines 
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25-28). Electroprocessing is streaming, spraying, sputtering or dripping material across an 
electric field and toward a target (page 6, lines 37-40). 

At the time the invention was made, it would have been obvious to a person of ordinary 
skill in the art to have introduced mammalian cells by combining a cell culture with a polymer 
for the formation of fibres by electroprocessing when conducting the invention rendered obvious 
by the references. One of ordinary skill in the art would have been motivated to do this since this 
technique is appropriate for delivering cells to an electroprocessed polymer and fiirther would 
allow formation of fibres as required by Coffee et al. Thus, claims 29 and 30 are rendered 
obvious. 

Note further that Simpson et al. provides further motivation for applying mammahan 
cells to the fibre scaffold rendered obvious by the references as Simpson et al. teaches combining 
cells with an electroprocessed collagen matrix in order to provide scaffolding or seeding for the 
formation of engineered tissue, where the cells include stems cells and fibroblasts (page 17, lines 
19-32 and abstract). 

A holding of obviousness is clearly required. 

Response to Arguments 
Applicant's arguments filed April 14, 2008, have been fully considered but they are not 
persuasive. In response to applicant's arguments against the references individually, one cannot 
show nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co.. 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 
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Coffee et al. is provided to demonstrate the process by which a fibre scaffold is 
produced using a liquid outlet, biologically compatible polymer, and an electric field. However, 
Shastri et al., Sussman et al., and Leong et al. show that a porous scaffold is used for the seeding 
of cells. It is noted that Shastri is provided to show that a biologically compatible polymer with 
pores is used for cell seeding. Though the selection of gap size and fibre diameter is a matter of 
routine optimization, Sussman et al. and Leong et al. are new references cited to provide 
evidence that gap size, which is linked to fiber diameter, facilitates cellular processes and 
therefore gap size and fibre diameter are selected for that purpose. Even Shastri et al. points out 
that the pores allow for vascular ingrowth, and thus facilitate cell processes, including 
differentiation, as required by the claims. 

With respect to Shastri et al., the applicant asserts that it teaches that the substrate does 
not even have to be porous, let alone fibrous. However, page 15 of Shastri et al. states that "a 
matrix for implantation to form new tissue should be a pliable, non-toxic, porous template for 
vascular ingrowth." Clearly the Shastri invention is not limited solely to non-porous substrates. 
Moreover, Sussman et al. and Leong et al. provide fixrther support for using a porous (fibrous) 
scaffold. 

The applicant also argues that neither Coffee et al. nor Shastri et al. teaches anything 
about the relationship between fibre diameter and fibre gap. However, it is noted that the 
features upon which applicant relies (i.e., relationship between fibre diameter and fibre gap) are 
not recited in the rejected claim(s). Although the claims are interpreted in light of the 
specification, limitations from the specification are not read into the claims. See In re Van 
Gems, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 
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Smith et al. is only provided to show that polycaprolactone is suitable for use in creation 
of a fibre scaffold as taught by the methods of Coffee et al, and Simpson et al. is provided to 
demonstrate that biologically compatible material along with cells can be electroprocessed. 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications fi-om the 
examiner should be directed to SUSAN E. FERNANDEZ whose telephone number is (571)272- 
3444. The examiner can normally be reached on Mon-Fri 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mike Wityshyn can be reached on (571) 272-0926. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Leon B Lankford/ 

Primary Examiner, Art Unit 165 1 

Susan E. Fernandez 

Examiner 
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